Effect of vanillin on toxicant-induced mutation and mitotic recombination in proliferating somatic cells of Drosophila melanogaster.
Vanillin (VA; C8H8O3) is a flavoring agent that in previous studies has both increased and decreased the genotoxicity of chemical agents, depending on the nature of both the agent and the genetic event measured. The ability of VA to modulate the mutagenicity and recombinogenicity of three different monoalkylating agents, N-ethyl-N-nitrosourea (ENU), N-methyl-N-nitrosourea (MNU), and ethyl methanesulfonate (EMS), and the intercalating agent bleomycin (BLEO) was examined using the somatic mutation and recombination test (SMART) in Drosophila melanogaster. While neither the mutagenicity nor the recombinagenicity of ENU or MNU was modified by posttreatment with VA, EMS-induced genetic toxicity was enhanced by as much as 30%. This overall enhancement included a synergistic increase in mitotic recombination and a lesser decrease in mutation. Posttreatment with VA also produced an increase in the genotoxicity of BLEO, which was characterized by increases of 120% and 180% for 0.5% and 1% VA, respectively. This enhancement was restricted to an increase in recombinational events, since no alteration in BLEO-induced mutation was observed. The data suggest that the major VA-modulatory action on genotoxicity in D. melanogaster is related to its synergistic effects on somatic recombination, which has a greater consequence on overall genotoxicity than its antimutagenic effects. Since the SMART assay is specifically sensitive to mitotic crossing-over, our data suggest that VA promotes toxicant-induced homologous recombination, at least in the proliferative cells of Drosophila.